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(57) ABSTRACT

A gate-drive-on-array circuit for use with oxide semicon-
ductor thin-film transistors of the present invention uses two
constant-voltage negative potential sources (VSS1, VSS2)
that are reduced step by step and low potentials of a
high-frequency clock signal (CK(n)) and a low-frequency
clock signal (L.C1, LC2) to ensure an up-pull circuit portion
(200) is maintained in a well closed condition during a
non-operating period without being affected by the high-
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imposed on the outputs of the first node (Q(N)) and the
Oct. 22,2014 (CN) cocvoiieieieceen 2014 1 0568872 output terminal (G(N)) so as to ensure the first node (Q(N))
and the output terminal (G(N)) can supply the outputs
(51) Int. CL normally without generating signal distortion.
HO3K 17/10 (2006.01)
HO3K 3/012 (2006.01) 11 Claims, 11 Drawing Sheets
r— = 1 _
| GIND) 100 300 " ) ~
| \I /! (,K(u):
| 124 | 200
ST(N-2 2 2
A s
L|l— o
[ 500
ST(N)
L g
G(N)
| rad
|
vss I:L [ 400
o /




US 9,461,627 B2

Sheet 1 of 11

<]
_ PA _ SSA
lzo1 _

Oct. 4, 2016

U.S. Patent

_
eyl | €€l @Sl 2€L | apl1 |
_ _ (N ccl (Nd _ _ _
- |l LL] | _
_
_
ool Lo | e ws |
_ gcl |[ISL
L &4 _|G f yel !
401 Yol 071 _
o "'" _|_ _ = =
L ® & ]
(NO _ (T-N)1LS



US 9,461,627 B2

Sheet 2 of 11

Oct. 4, 2016

U.S. Patent

<JTSSA

.
5 AN
las1 g _ _
eyl | €eL esl 2L | ap1L
T R !
OSJ _ _ L _ _
(N)D _| |__ J _
_ ! _
(N)LS ﬁzvo I (NL _H 101 |1 H_ (NS
| 191 _
00$ 0 el sl Il eor _ U U _ ecyl ]| 161
- —[4 B vl | o ! Lo ! 101 |
I T e < | |
% AT ® ma
002 E_ wm: (NO _ (T-N)1LS |
_Awo __ N k\ﬁ | |
L — _I I_ 00t 00t Am_-zvo _
L _ _ _ |



US 9,461,627 B2

Sheet 3 of 11

Oct. 4, 2016

U.S. Patent

¢ b4
o%J
fg——— — — — — f—————————————————————@——=<ssA
| @ @ _ <J1SSA
’ |

| £¥L | EEL e el el | anl |

e G I

OSJ _ | L L |

(1D —/ _

(1 | | .:ﬁ |

01
ﬁmm?.- _€© . P _H _ GGA U | H_mmp _ mvpm |
_Io%I - L_rMU.HL“_GlA ] o1 L ®+ ! Lo ! o1| !
L
T R =S — a|
_ __ 1] |‘ |||||||| _II -_— — -
A _ 4
002 e _ mmp_ (DO | AIS |
fremaNG e
B 00¢ 001



US 9,461,627 B2

Sheet 4 of 11

Oct. 4, 2016

U.S. Patent

v "B14
f——— — — — — —  — @ @ @ O & }——<ussa
| @ _ <JISSA
———

| erl |eer] ot S8l eeL | an |

e @ Ir

OSJ _ | L I __H |

(@D —/ _

@ ! | 0@& o) |

701
Nmm | @el o, _” _ GGA 0 H_ @s |
P ol ggl || IsL
s e | o[ | ! |[rst _ ——
=2 il 91}
i 6 ki 1 S Sy W B =hl
L. ® - =4 - _ _
u\_\ m_H__ S @0 | ﬁmn_
00T b2l z
_ _ _ _
ST N D2
B 00¢ 001



US 9,461,627 B2

Sheet 5 of 11

Oct. 4, 2016

U.S. Patent

G ‘b1
f@— ———————————————————— 0] <1 TSSA
_ _ <J1SSA
| . |
“ evl | €€l est A me 2L | arL |
- z-seNd
H__ | (zase) s ccl | _
osJ I | = | _
(TaseDD /7l _
) | | (@ :CNE |
C-1Se))1S ) 101 | W1 -
N c=i- Wk P _” v, U ”_mmh N_mevhm |
00§ —gy! _ L &1 _ [ [¥SL _ _
il . .|.__ _ 01 071
— -1 L ¥9l
| JL Il e | = =
B e ® & ]
002 l\_\ N.___ mm._._ (z-15e)O _ (p1se) LS _
Tl
TreuiaNG —
|| 00§ 001 k _
L — I (p-Tse)D
L — — _ |



US 9,461,627 B2

Sheet 6 of 11

Oct. 4, 2016

U.S. Patent

9 b4
ra— — — — — — — - - - - = = — — — — 2 -
r® & —<tssa
_ _ <3 1SSA
| _mﬁ * 2 _ |
eyl | €€l &l 2l | 2vl
| H_ _ |__ (1aseDy ccl (1-18eDd __| _ |
osJ V| =2 I _m _
(1-188DD —/ 7l _
I i @ _
[-ISeD 1S ALs | :-awww _” o1 |1 H_ [-15eD)S |
N r-t-n ol U U ecL ||IsL
00§ o] | 57 vSl . _
— — |~ =17 1wl $91
_ LI === | _ _ = 9]
= o — — — — — T — —
n\_\ T T i ]
002 NH_ mmh_ (1715210 _ (¢-15e]) LS |
| & __ _ Tl _|AH_ _
l@wo 1 N\ o1
L — _I I_ 00t Am-y_@oo _
L _ _ _ |



US 9,461,627 B2

Sheet 7 of 11

Oct. 4, 2016

U.S. Patent

. b4
o%J
[@——————————— f— @} —<zssa
1Y A
| ¢ |
Loy L, . Pl
e gsl [
OOTJ ! u_ | L ’-¢ IR _m _
(seDD /7l _
I i t _
seD 1S ALs | cmwww _H 71 |01 H_ ase))s |
N r-f-a Il eor U ecl || fSL
00§ | | o7 _ vS1 _ o1 _
e e I e
R L T e < | |
- o o~ — — ]
002 H_ PaL | (se)O _ (z1seDLS |
| | | <
_ _ _
| s |
Lo ol I_// 00t 00T ™ zdepo _
L - — — _ |



US 9,461,627 B2

Sheet 8 of 11

Oct. 4, 2016

U.S. Patent

g b
o%J
ﬂ 0|_“|0 IIIIIIII f—————————————————————@——<ssA
/ (€+N)D _ 4 <J1SSA
00Y & ' _ | %H_ _ ® | _ |
Gl_ _ lzoL ey ! _
_ _ £vl | €€L 2l | erL
WL || _ H__ | (NI ccl (Nd Ir __H _
I N SS | _
(ND _ _
1 @
_ _
(N) (NL o1
4 mm1-.-4 _ 15, _H e H_ | w%pm _
00§ Loy _ | &% L f ot | 55t
- —|5 1 == 01 ) _ — _
o LyIL ] | o | === =N
v g e j 4
002 E_ PaL | (NO | (Z-N)1S |
| __ _ k\:p —a _
| Wy |
R H_/ 00t 00t @o _
L _ _ _ |



US 9,461,627 B2

Sheet 9 of 11

Oct. 4, 2016

U.S. Patent

r -

_4 | | * _ <3 1SSA
_ ] _

_ el | ect 291  (-N)IS a0 ser | 2p1 _

_ | | (N L5l — (N)d | | _

(ND /7l AzﬁmlDl _

[ _ _

(NIS | || ﬁvw _” D1 1 ”_ (S |

o_olm iy g A | oo1| 1 ! i ! ——

LS i C )

L (e =l

I I - ]
002 n\_\ 2l pel (O (z-N)1S

_ __ | - _|AH_ _
oo 1T N _ |
L — _I I_ 00t 001 &-zvo _
L _ _ _ |



US 9,461,627 B2

Sheet 10 of 11

Oct. 4, 2016

U.S. Patent

®
_ _
lzo1 (Z-N)LS _

e L

I
| sl — IL
OIH AzﬁmlDl HIC
@

oo 0ov \_U -

|
NIS | (¢+ND _ (NL D1 W1 (NS
N 1-.-.4 | 191 mﬁ_u LU H_mmh | tst
Joos——mEr e 0| o | JE T o
A1, 1l L
| I (i = e e =1




U.S. Patent Oct. 4, 2016 Sheet 11 of 11 US 9,461,627 B2

5TV _§\\N\N\M§
ext ¢ o4 L4 L1 L1 1

CcKz2 N NN D D D D D S D S
CK3 I eI e L=
CKAa i i i i { i 1 : =l
G{N-2)
ST{N-2) ;‘"m w*:
G{N}
ST{N} e

G{N+3} %MWWE»&
ST{N+3) | EMW§M

CH{IN) §m

PN} . A_—
LCL 3
ez d
VSS1
VESD

Fig. 11



US 9,461,627 B2

1
GATE-DRIVE-ON-ARRAY CIRCUIT FOR USE
WITH OXIDE SEMICONDUCTOR
THIN-FILM TRANSISTORS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of liquid crystal
displaying technology, and in particular to a gate-drive-on-
array (GOA) circuit for use with oxide semiconductor
thin-film transistors.

2. The Related Arts

GOA (Gate Drive on Array) refers to forming a gate
column-scanning drive signal circuit on a thin-film transistor
(TFT) array substrate with an array process of a TFT liquid
crystal display in order to achieve a column-by-column
scanning gate driving method.

For conventional amorphous silicon semiconductor
devices, since the threshold voltage Vth of the electrical
characteristics of an amorphous silicon TFT is, in general,
greater than OV and the voltage swing with respect to current
in a sub-threshold area is relatively large. In a circuit with
such a design, even though some transistors are operating in
a condition that the voltage Vgs between the gate and the
source of the transistor is around 0V, the leakage current is
relatively small. However, for oxide semiconductor thin-
film transistors that are currently under development, due to
the material property of such semiconductor materials being
different from those of amorphous silicon, the threshold
voltage Vth of such thin-film transistors may sometime
becomes less than 0V and the voltage swing with respect to
current in the sub-threshold area is relatively small. This
leads to a relatively great leakage current for some important
transistors included in a circuit when they are operating
around Vgs=0V. Thus, a particular design solution must be
adopted for a gate-drive-on-array circuit of oxide semicon-
ductor thin-film transistors, in order to prevent some impor-
tant thin-film transistors from operating around Vgs being
equal to OV.

As shown in FIG. 1, which is a conventional gate-drive-
on-array circuit for use with amorphous silicon thin-film
transistors, the primary architecture of the circuit comprises:
a up-pull control portion 100, a up-pull portion 200, a
down-transfer portion 300, a first down-pull portion 400, a
bootstrap capacitor 500, and a down-pull holding portion
600.

Control signal sources of the gate-drive-on-array circuit
for use with amorphous silicon thin-film transistors gener-
ally include a high-frequency clock signal CK(n), a con-
stant-voltage low potential source VSS, and low-frequency
clock signals LC1 and LC2, wherein LC1 and LC2 are
low-frequency signal sources having opposite phases. In
setting a general CK(n), the low potentials of LC1 and LC2
would be less than VSS, but the key nodes Q(N) and G(N)
of the circuit will both be pulled down to VSS during a
non-operating period. As such, for a twenty-first transistor
T21 of the up-pull portion 200 and a twenty-second tran-
sistor T22 of the down-transfer portion 300, the essential
operation voltage VgsP=0V, and Q(N) is susceptible to
fluctuations between highs and lows. In other words, the
situation that Vgs>0V might exist. Then, when the circuit is
applied directly to the design of a drive circuit for oxide
semiconductor thin-film transistors, there will be a relatively
large leakage current, making it not possible to ensure the
output terminal G(N) maintains at a low potential during a
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non-operating period. This would lead to poor output of the
output terminal G(N) and poor performance of the GOA
circuit.

Similarly, the same issues are equally applicable to a
thirty-first transistor T31 and the forty-first transistor T41 of
the first down-pull portion 400. During an operating period
when Q(N) and G(N) are of high potentials, the leakage
currents of T31 and T41 would cause distortion of the output
waveform of Q(N) and G(N) thereby leading the poor
functionality of the GOA circuit in a severe condition (such
as operation in high temperatures).

For the down-pull holding circuit portion 600, since the
circuit design uses the low potential of LC1 or LC2 to
control down pulling of P(N) or K(N) in an operating period,
this ensures the low potentials of P(N) and K(N) less than
VSS during an operating period and ensuring Vgs<OV for
the thirty-second, thirty-third, forty-second, and forty-third
transistors T32, T33, T42, T43 in a well closed condition
thereby reducing the influence of the down-pull holding
circuit portion 600 on the output waveforms of Q(N) and
G(N). However, in the design solution that is currently
adopted, a bridge TFT T55 of the down-pull holding circuit
portion shows Vgs>0V in a non-operating period. This
makes the high potential of P(N) or K(N) not raised very
high during a non-operating period, thereby affecting the
down-pulling effect of T32, T33, T42, and T43 on Q(N) and
G(N). This issue, although being improvable through adjust-
ing device size in making a design, causes another problem
of increasing leakage current due to the increase of the size.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a gate-
drive-on-array (GOA) circuit for oxide semiconductor thin-
film transistors, which is an improvement made on a con-
ventional amorphous silicon GOA circuit, in order to make
the circuit applicable to an oxide semiconductor GOA circuit
for overcoming poor circuit functioning caused by the
property differences between the oxide semiconductor and
amorphous silicon.

In respect of the above object, the present invention
provides a gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors, which comprises mul-
tiple stages of cascaded GOA units, wherein, with N being
a positive integer, the Nth-stage GOA unit comprises an
up-pull control portion, an up-pull portion, a down-transfer
portion, a first down-pull portion, a bootstrap capacitor
portion, and a down-pull holding circuit portion;

the up-pull control portion comprising an eleventh tran-
sistor, where the eleventh transistor has a gate terminal
electrically connected with a drive signal terminal of a
second-anterior-stage GOA unit of the Nth-stage GOA unit,
the (N-2)th-stage GOA unit, a source terminal electrically
connected with an output terminal of the second-anterior-
stage GOA unit of the Nth-stage GOA unit, the (N-2)th-
stage GOA unit, and a drain terminal electrically connected
with a first node;

the up-pull portion comprising a twenty-first transistor,
where the twenty-first transistor has a gate terminal electri-
cally connected with the first node, a source terminal elec-
trically connected with a high-frequency clock signal, and a
drain terminal electrically connected with an output termi-
nal;

the down-transfer portion comprising a twenty-second
transistor, where the twenty-second transistor has a gate
terminal electrically connected with the first node, a source
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terminal electrically connected with the high-frequency
clock signal, and a drain terminal electrically connected with
a drive output terminal;

the first down-pull portion comprising a forty-first tran-
sistor, where the forty-first transistor has a gate terminal
electrically connected with an output terminal of a third-
posterior-stage GOA unit of the Nth-stage GOA unit, the
(N+3)th-stage GOA unit, a drain terminal electrically con-
nected with the first node, and a source terminal electrically
connected with the output terminal;

the bootstrap capacitor portion comprising a capacitor,
where the capacitor has an end electrically connected with
the first node and an opposite end electrically connected
with the output terminal;

the down-pull holding portion comprising: a forty-second
transistor, where the forty-second transistor has a gate
terminal electrically connected with a second node, a source
terminal electrically connected with the first node, and a
drain terminal electrically connected with a second constant-
voltage negative potential source;

a thirty-second transistor, where the thirty-second tran-
sistor has a gate terminal electrically connected with the
second node, a source terminal electrically connected with
the output terminal, and a drain terminal electrically con-
nected with a first constant-voltage negative potential
source;

a fifty-first transistor, where the fifty-first transistor has a
gate terminal and a source terminal both of which are
electrically connected with a first low-frequency signal
source and a drain terminal electrically connected with a
fourth node;

a fifty-second transistor, where the fifty-second transistor
has a gate terminal electrically connected with the first node,
a source terminal electrically connected with the fourth
node, and a drain terminal electrically connected with the
first constant-voltage negative potential source;

a fifty-third transistor, where the fifty-third transistor has
a gate terminal electrically connected with the fourth node,
a source terminal electrically connected with the first low-
frequency signal source, and a drain terminal electrically
connected with the second node;

a fifty-fourth transistor, where the fifty-fourth transistor
has a gate terminal electrically connected with a second
low-frequency signal source, a source terminal electrically
connected with the first low-frequency signal source, and a
drain terminal electrically connected with the second node;

a fifty-fifth transistor, where the fifty-fifth transistor has a
gate terminal electrically connected with the first node, a
source terminal electrically connected with the second node,
and a drain terminal electrically connected with a third node;

a sixty-fourth transistor, where the sixty-fourth transistor
has a gate terminal electrically connected with the first
low-frequency signal source, a source terminal electrically
connected with the second low-frequency signal source, and
a drain terminal electrically connected with the third node;

a sixty-third transistor, where the sixty-third transistor has
a gate terminal electrically connected with a fifth node, a
source terminal electrically connected with the second low-
frequency signal source, and a drain terminal electrically
connected with the third node;

a sixty-second transistor, where the sixty-second transis-
tor has a gate terminal electrically connected with the first
node, a source terminal electrically connected with the fifth
node, and a drain terminal electrically connected with the
first constant-voltage negative potential source;

a sixty-first transistor, where the sixty-first transistor has
a gate terminal and a source terminal both of which are
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electrically connected with the second low-frequency signal
source and a drain terminal electrically connected with the
fifth node;

a thirty-third transistor, where the thirty-third transistor
has a gate terminal electrically connected with the third
node, a source terminal electrically connected with the
output terminal, and a drain terminal electrically connected
with the first constant-voltage negative potential source; and

a forty-third transistor, where the forty-third transistor has
a gate terminal electrically connected with the third node, a
source terminal electrically connected with the first node,
and a drain terminal electrically connected with the second
constant-voltage negative potential source; and

the first constant-voltage negative potential source being
higher than the second constant-voltage negative potential
source.

In the first-stage GOA unit of the gate-drive-on-array
circuit, the gate terminal of the eleventh transistor is elec-
trically connected with a start signal terminal and the source
terminal is electrically connected with the start signal ter-
minal.

In the second-stage GOA unit of the gate-drive-on-array
circuit, the gate terminal and the source terminal of the
eleventh transistor are both electrically connected with the
start signal terminal of the circuit.

In the third last stage, the second last stage, and the last
stage GOA units of the gate-drive-on-array circuit, the gate
terminal of the forty-first transistor is electrically connected
with the start signal terminal.

The source terminal of the forty-first transistor of the first
down-pull portion is electrically connected with the second
constant-voltage negative potential source.

The gate terminal of the fifty-fifth transistor of the down-
pull holding portion is electrically connected with the drive
output terminal. The down-pull holding portion further
comprises a fifty-seventh transistor, where the fifty-seventh
transistor has a gate terminal electrically connected with a
drive output terminal of a second-anterior-stage GOA unit of
the Nth-stage GOA unit, the (N-2)th-stage GOA unit, a
source terminal electrically connected with the second node,
and a drain terminal electrically connected with the third
node.

The down-pull holding portion further comprises a sev-
enty-second transistor, where the seventy-second transistor
has a gate terminal electrically connected with the second
node, a source terminal electrically connected with the drive
output terminal, and a drain terminal electrically connected
with the second constant-voltage negative potential source;
and a seventy-third transistor, where the seventy-third tran-
sistor has a gate terminal electrically connected with the
third node, a source terminal electrically connected with the
drive output terminal, and a drain terminal electrically
connected with the second constant-voltage negative poten-
tial source.

The first low-frequency signal source and the second
low-frequency signal source are two low-frequency clock
signal sources having opposite phases.

Low potentials of the high-frequency clock signal, the
first low-frequency signal source, and the second low-
frequency signal source are less than the second constant-
voltage negative potential source.

The gate-drive-on-array circuit for use with oxide semi-
conductor thin-film transistors is a gate-drive-on-array cir-
cuit for indium gallium zinc oxide (IGZO) thin-film tran-
sistors.

The efficacy of the present invention is that the present
invention provides a gate-drive-on-array circuit for use with
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oxide semiconductor thin-film transistors, which uses two
constant-voltage negative potential sources that are reduced
step by step and low potentials of a high-frequency clock
signal and a low-frequency clock signal to ensure an up-pull
circuit portion is maintained in a well closed condition
during a non-operating period without being affected by the
high-frequency clock signal so as to ensure the circuit
operates normally. Further, the first down-pull circuit por-
tion is re-designed to prevent influence thereof imposed on
the outputs of the first node and the output terminal during
an operating period so as to ensure the first node and the
output terminal can supply the outputs normally without
generating signal distortion.

BRIEF DESCRIPTION OF THE DRAWINGS

For better understanding of the features and technical
contents of the present invention, reference will be made to
the following detailed description and the attached drawings
of the present invention. However, these drawings are pro-
vided only for reference and illustration and are not intended
to impose undue limitations to the scope of the present
invention. In the drawing:

FIG. 1 is a conventional gate-drive-on-array (GOA) cir-
cuit for use with amorphous semiconductor thin-film tran-
sistors;

FIG. 2 is a circuit diagram of a gate-drive-on-array circuit
according to a first embodiment of the present invention for
use with oxide semiconductor thin-film transistors;

FIG. 3 is a circuit diagram of a first-stage GOA unit of the
first embodiment of the present invention;

FIG. 4 is a circuit diagram of a second-stage GOA unit of
the first embodiment of the present invention;

FIG. 5 is a circuit diagram of a third-last-stage GOA unit
of the first embodiment of the present invention;

FIG. 6 is a circuit diagram of a second-last-stage GOA
unit of the first embodiment of the present invention;

FIG. 5 is a circuit diagram of a last-stage GOA unit of the
first embodiment of the present invention;

FIG. 8 is a circuit diagram of a gate-drive-on-array circuit
according to a second embodiment of the present invention
for use with oxide semiconductor thin-film transistors;

FIG. 9 is a circuit diagram of a gate-drive-on-array circuit
according to a third embodiment of the present invention for
use with oxide semiconductor thin-film transistors;

FIG. 10 is a circuit diagram of a gate-drive-on-array
circuit according to a fourth embodiment of the present
invention for use with oxide semiconductor thin-film tran-
sistors; and

FIG. 11 are waveforms of input and output of each nodal
point of the circuits illustrated in FIG. 2 or FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

To further expound the technical solution adopted in the
present invention and the advantages thereof, a detailed
description is given to a preferred embodiment of the present
invention and the attached drawings.

Referring collectively to FIGS. 2-7, circuit diagrams of a
gate-drive-on-array (GOA) circuit for use with oxide semi-
conductor thin-film transistors according to a first embodi-
ment of the present invention are shown. The gate-drive-
on-array circuit for use with oxide semiconductor thin-film
transistors is a gate-drive-on-array circuit for indium gallium
zinc oxide (IGZO) thin-film transistors, which comprises
multiple stages of cascaded GOA units, wherein, with N
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being a positive integer, the Nth-stage GOA unit comprises
an up-pull control portion 100, an up-pull portion 200, a
down-transfer portion 300, a first down-pull portion 400, a
bootstrap capacitor portion 500, and a down-pull holding
circuit portion 600.

The structure of each of the above-mentioned portions
and a specific connection thereof are as follows:

The up-pull control portion 100 comprises an eleventh
transistor T11, where the eleventh transistor T11 has a gate
terminal electrically connected with a drive signal terminal
ST(N-2) of a second-anterior-stage GOA unit of the Nth-
stage GOA unit, the (N-2)th-stage GOA unit, a source
terminal electrically connected with an output terminal
G(N-2) of the second-anterior-stage GOA unit of the Nth-
stage GOA unit, the (N-2)th-stage GOA unit, and a drain
terminal electrically connected with a first node Q(N).

The up-pull portion 200 comprises a twenty-first transis-
tor T21, where the twenty-first transistor T21 has a gate
terminal electrically connected with the first node Q(N), a
source terminal electrically connected with a high-frequency
clock signal CK(n), and a drain terminal electrically con-
nected with an output terminal G(N).

The down-transfer portion 300 comprises a twenty-sec-
ond transistor T22, where the twenty-second transistor T22
has a gate terminal electrically connected with the first node
Q(N), a source terminal electrically connected with the
high-frequency clock signal CK(n), and a drain terminal
electrically connected with a drive output terminal ST(N).

The first down-pull portion 400 comprises a forty-first
transistor T41, where the forty-first transistor T41 has a gate
terminal electrically connected with an output terminal
G(N+3) of a third-posterior-stage GOA unit of the Nth-stage
GOA unit, the (N+3)th-stage GOA unit, a drain terminal
electrically connected with the first node Q(N), and a source
terminal electrically connected with the output terminal
G(N).

The bootstrap capacitor portion 500 comprises a capacitor
Cb, where the capacitor Cb has an end electrically connected
with the first node Q(N) and an opposite end electrically
connected with the output terminal G(N).

The down-pull holding portion 600 comprises a forty-
second transistor T42, where the forty-second transistor T42
has a gate terminal electrically connected with a second
node P(N), a source terminal electrically connected with the
first node Q(N), and a drain terminal electrically connected
with a second constant-voltage negative potential source
VSS2; a thirty-second transistor T32, where the thirty-
second transistor T32 has a gate terminal electrically con-
nected with the second node P(N), a source terminal elec-
trically connected with the output terminal G(N), and a drain
terminal electrically connected with a first constant-voltage
negative potential source VSS1; a fifty-first transistor T51,
where the fifty-first transistor T51 has a gate terminal and a
source terminal both of which are electrically connected
with a first low-frequency signal source L.C1 and a drain
terminal electrically connected with a fourth node S(N); a
fifty-second transistor T52, where the fifty-second transistor
T52 has a gate terminal electrically connected with the first
node Q(N), a source terminal electrically connected with the
fourth node S(N), and a drain terminal electrically connected
with the first constant-voltage negative potential source
VSS1; a fifty-third transistor T53, where the fifty-third
transistor T53 has a gate terminal electrically connected with
the fourth node S(N), a source terminal electrically con-
nected with the first low-frequency signal source LC1, and
a drain terminal electrically connected with the second node
P(N); a fifty-fourth transistor T54, where the fifty-fourth
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transistor T54 has a gate terminal electrically connected with
a second low-frequency signal source L.C2, a source termi-
nal electrically connected with the first low-frequency signal
source L.C1, and a drain terminal electrically connected with
the second node P(N); a fifty-fifth transistor T55, where the
fifty-fifth transistor T55 has a gate terminal electrically
connected with the first node Q(N), a source terminal
electrically connected with the second node P(N), and a
drain terminal electrically connected with a third node K(N);
a sixty-fourth transistor T64, where the sixty-fourth transis-
tor T64 has a gate terminal electrically connected with the
first low-frequency signal source L.C1, a source terminal
electrically connected with the second low-frequency signal
source L.C2, and a drain terminal electrically connected with
the third node K(N); a sixty-third transistor T63, where the
sixty-third transistor T63 has a gate terminal electrically
connected with a fifth node T(N), a source terminal electri-
cally connected with the second low-frequency signal source
LC2, and a drain terminal electrically connected with the
third node K(N); a sixty-second transistor T62, where the
sixty-second transistor T62 has a gate terminal electrically
connected with the first node Q(N), a source terminal
electrically connected with the fifth node T(N), and a drain
terminal electrically connected with the first constant-volt-
age negative potential source VSS1; a sixty-first transistor
T61, where the sixty-first transistor T61 has a gate terminal
and a source terminal both of which are electrically con-
nected with the second low-frequency signal source LC2
and a drain terminal electrically connected with the fifth
node T(N); a thirty-third transistor T33, where the thirty-
third transistor T33 has a gate terminal electrically con-
nected with the third node K(N), a source terminal electri-
cally connected with the output terminal G(N), and a drain
terminal electrically connected with the first constant-volt-
age negative potential source VSS1; a forty-third transistor
T43, where the forty-third transistor T43 has a gate terminal
electrically connected with the third node K(N), a source
terminal electrically connected with the first node Q(N), and
a drain terminal electrically connected with the second
constant-voltage negative potential source VSS2.

The first constant-voltage negative potential source VSS1
is higher than the second constant-voltage negative potential
source VSS2. The first low-frequency signal source LC1 and
the second low-frequency signal source L.C2 are two low-
frequency clock signal sources having exactly opposite
phases. The high-frequency clock signal CK(n), the first
low-frequency signal source LC1, and the second low-
frequency signal source LC2 all have low level potentials
that are lower than the second constant-voltage negative
potential source VSS2.

It is noted here that to reduce electrical leakage during a
non-operating period of the twenty-first transistor T21, the
embodiment introduces the second constant-voltage nega-
tive potential source VSS2 into the known technique and
pull down the potential of the first node Q(N), via the
forty-second transistor T42 and the forty-third transistor
T43, to the second constant-voltage negative potential
source VSS2 and pull down the potential of the output
terminal G(N), via the thirty-second transistor T32 and the
thirty-third transistor T33, to the first constant-voltage nega-
tive potential source VSS1, while VSS1>VSS2, so that it is
possible to ensure the voltage between the gate terminal and
source terminal of the twenty-first transistor T21, gs<0V,
thereby reducing current leakage of the twenty-first transis-
tor T21 during a non-operating period.

Further, the source terminal of the forty-first transistor
T41 is connected to the output terminal G(N), so that during
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an operating period when the output terminal G(N) supplies
an output, since the source terminal of the forty-first tran-
sistor T41 ® is of a high potential, the entire leakage current
of the forty-first transistor T41 is significantly lowered and
an effect of enhancing the potential of the first node Q(N)
can be achieved.

Further, to reduce the influence of the first down-pull
portion 400 imposed on the output terminal G(N), only one
single transistor, the forty-first transistor T41, is provided
and the gate terminal of the forty-first transistor T41 is
connected to the output terminal G(N+3) of the third-
posterior-stage GOA unit of the Nth-stage GOA unit, the
(N+3)th-stage GOA unit, in order to ensure the first node
Q(N) possess a potential showing a “ridge” form. The
twenty-first transistor T21 is used to immediately pull down
the output terminal G(N).

As shown in FIG. 3, in the first-stage GOA unit of the
gate-drive-on-array circuit, the gate terminal of the eleventh
transistor T11 is electrically connected with a start signal
terminal STV and the source terminal is electrically con-
nected with the start signal terminal STV.

As shown in FIG. 4, in the second-stage GOA unit of the
gate-drive-on-array circuit, the gate terminal and the source
terminal of the eleventh transistor T11 are both electrically
connected with the start signal terminal STV of the circuit.

As shown in FIGS. 5, 6, and 7, in the third last stage, the
second last stage, and the last stage GOA units of the
gate-drive-on-array circuit, the gate terminal of the forty-
first transistor T41 is electrically connected with the start
signal terminal STV.

Referring to FIG. 8, a circuit diagram of a gate-drive-on-
array circuit for use with oxide semiconductor thin-film
transistors according to a second embodiment of the present
invention is shown. The second embodiment is different
from the first embodiment in that the source terminal of the
forty-first transistor T41 of the down-pull portion 400 is
directly connected to the second constant-voltage negative
potential source VSS2 for down pulling the potential of the
first node Q(N) to the second constant-voltage negative
potential source VSS2 in a non-operating period in order to
ensure Vgs<0V for the twenty-first transistor T21; otherwise
the components of FIG. 8 that bear the same reference
numerals as those of FIG. 2 have the same connection
relationship, functionality, and operation principle so that
repeated description will be omitted here.

Referring to FIG. 9, a circuit diagram of a gate-drive-on-
array circuit for use with oxide semiconductor thin-film
transistors according to a third embodiment of the present
invention is shown. The third embodiment is different from
the first embodiment in that the gate terminal of the fifty-fifth
transistor of the down-pull holding portion 600 is electri-
cally connected with the drive output terminal ST(N) and the
down-pull holding portion 600 further comprises a fifty-
seventh transistor T57, where the fifty-seventh transistor
T57 has a gate terminal electrically connected with a drive
output terminal ST(N-2) of a second-anterior-stage GOA
unit of the Nth-stage GOA unit, the (N-2)th-stage GOA unit,
a source terminal electrically connected with the second
node P(N), and a drain terminal electrically connected with
the third node K(N); otherwise, the components of FIG. 9
that bear the same reference numerals as those of FIG. 2
have the same connection relationship, functionality, and
operation principle so that repeated description will be
omitted here.

The third embodiment is made for improvement in respect
of the down-pull holding circuit portion 600 based on the
circuit of the first embodiment illustrated in FIG. 2. Since the
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potential of the first node Q(N) is greatly affected by
parasitic capacitances of the twenty-first transistor T21 and
the twenty-second transistor T22 in a non-operating period,
this makes the potentials of the second node P(N) and the
third node K(N) fluctuate therewith. The third embodiment
is structured such that the bridge transistor controlled by the
first node Q(N) in the first embodiment, namely the fifty-
fifth transistor T55, is changed to two bridge transistors that
are respectively controlled by the drive output terminal
ST(N-2) of the second-anterior-stage GOA unit of the
Nth-stage GOA unit, the (N-2)th-stage GOA unit, and the
drive output terminal ST(N), namely the fifty-seventh tran-
sistor T57 and the fifty-fifth transistor T55. This helps to
effectively prevent the influence of the first node Q(N) on the
potentials of the second node P(N) and the third node K(N).

Referring to FIG. 10, a circuit diagram of a fourth
embodiment of the present invention is shown. The com-
ponents of FIG. 10 that bear the same reference numerals as
those of FIG. 9 have the same connection relationship,
functionality, and operation principle so that repeated
description will be omitted here. The fourth embodiment is
different from the third embodiment in that the down-pull
holding portion 600 further comprises a seventy-third tran-
sistor T73, where the seventy-third transistor T73 has a gate
terminal electrically connected with the third node K(N), a
source terminal electrically connected with the drive output
terminal ST(N), and a drain terminal electrically connected
with the second constant-voltage negative potential source
VSS2 and further comprises a seventy-second transistor
T72, where the seventy-second transistor has a gate terminal
electrically connected with the second node P(N), a source
terminal electrically connected with the drive output termi-
nal ST(N), and a drain terminal electrically connected with
the second constant-voltage negative potential source VSS2.

The fourth embodiment is generally an improvement
made on the third embodiment. The fourth embodiment
adds, to the third embodiment, the seventy-third transistor
T73 and the seventy-second transistor T72. The seventy-
third transistor T73 and the seventy-second transistor T72
function to handle the potential of the drive output terminal
ST(N) so as to ensure ST(N) is maintained at a stable low
potential during a non-operating period thereby reducing the
fluctuations of P(N) and K(N).

Referring to FIG. 11, waveforms of inputs and outputs of
the nodes of the first embodiment or the second embodiment
of the present invention are shown, wherein STV signal is
the start signal of the GOA circuit; CK1-4 are high-fre-
quency clock signals that drive the GOA circuit; LC1 and
LC2 are two low-frequency clock signal sources having
opposite phases; and VSS1 and VSS2 are two sets of
constant-voltage negative potential source of which the
potential is reduced step by step. It can be seen from FIG. 11
that during a non-operating period, the up-pull circuit por-
tion 200 is set in a well-closed condition and the first node
Q(N) and the output terminal G(N) supply output normally
without generating signal distortion.

In summary, the present invention provides. a gate-drive-
on-array circuit for use with oxide semiconductor thin-film
transistors, which uses two constant-voltage negative poten-
tial sources that are reduced step by step and low potentials
of a high-frequency clock signal and a low-frequency clock
signal to ensure an up-pull circuit portion is maintained in a
well closed condition during a non-operating period without
being affected by the high-frequency clock signal so as to
ensure the circuit operates normally. Further, the first down-
pull circuit portion is re-designed to prevent influence
thereof imposed on the outputs of the first node and the
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output terminal during an operating period so as to ensure
the first node and the output terminal can supply the outputs
normally without generating signal distortion.

The present invention has been disclosed above with
reference to the preferred embodiment; however, the pre-
ferred embodiment is not provided to limit the scope of the
present invention. Those having ordinary skills of the art
may contemplate various changes and modifications without
departing from the spirits and scope. Thus, the protection
scope of the present invention is only defined by the
appended claims.

What is claimed is:

1. A gate-drive-on-array (GOA) circuit for use with oxide
semiconductor thin-film transistors, comprising multiple
stages of cascaded GOA units, wherein, with N being a
positive integer, the Nth-stage GOA unit comprises an
up-pull control portion, an up-pull portion, a down-transfer
portion, a first down-pull portion, a bootstrap capacitor
portion, and a down-pull holding circuit portion;

the up-pull control portion comprising an eleventh tran-
sistor, where the eleventh transistor has a gate terminal
electrically connected with a drive signal terminal of a
second-anterior-stage GOA unit of the Nth-stage GOA
unit, the (N-2)th-stage GOA unit, a source terminal
electrically connected with an output terminal of the
second-anterior-stage GOA unit of the Nth-stage GOA
unit, the (N-2)th-stage GOA unit, and a drain terminal
electrically connected with a first node;

the up-pull portion comprising a twenty-first transistor,
where the twenty-first transistor has a gate terminal
electrically connected with the first node, a source
terminal electrically connected with a high-frequency
clock signal, and a drain terminal electrically connected
with an output terminal;

the down-transfer portion comprising a twenty-second
transistor, where the twenty-second transistor has a gate
terminal electrically connected with the first node, a
source terminal electrically connected with the high-
frequency clock signal, and a drain terminal electrically
connected with a drive output terminal;

the first down-pull portion comprising a forty-first tran-
sistor, where the forty-first transistor has a gate terminal
electrically connected with an output terminal of a
third-posterior-stage GOA unit of the Nth-stage GOA
unit, the (N+3)th-stage GOA unit, a drain terminal
electrically connected with the first node, and a source
terminal electrically connected with the output termi-
nal;

the bootstrap capacitor portion comprising a capacitor,
where the capacitor has an end electrically connected
with the first node and an opposite end electrically
connected with the output terminal;

the down-pull holding portion comprising: a forty-second
transistor, where the forty-second transistor has a gate
terminal electrically connected with a second node, a
source terminal electrically connected with the first
node, and a drain terminal electrically connected with
a second constant-voltage negative potential source;

a thirty-second transistor, where the thirty-second tran-
sistor has a gate terminal electrically connected with
the second node, a source terminal electrically con-
nected with the output terminal, and a drain terminal
electrically connected with a first constant-voltage
negative potential source;

a fifty-first transistor, where the fifty-first transistor has a
gate terminal and a source terminal both of which are
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electrically connected with a first low-frequency signal
source and a drain terminal electrically connected with
a fourth node;

a fifty-second transistor, where the fifty-second transistor
has a gate terminal electrically connected with the first
node, a source terminal electrically connected with the
fourth node, and a drain terminal electrically connected
with the first constant-voltage negative potential
source;

a fifty-third transistor, where the fifty-third transistor has
a gate terminal electrically connected with the fourth
node, a source terminal electrically connected with the
first low-frequency signal source, and a drain terminal
electrically connected with the second node;

a fifty-fourth transistor, where the fifty-fourth transistor
has a gate terminal electrically connected with a second
low-frequency signal source, a source terminal electri-
cally connected with the first low-frequency signal
source, and a drain terminal electrically connected with
the second node;

a fifty-fifth transistor, where the fifty-fifth transistor has a
gate terminal electrically connected with the first node,
a source terminal electrically connected with the sec-
ond node, and a drain terminal electrically connected
with a third node;

a sixty-fourth transistor, where the sixty-fourth transistor
has a gate terminal electrically connected with the first
low-frequency signal source, a source terminal electri-
cally connected with the second low-frequency signal
source, and a drain terminal electrically connected with
the third node;

a sixty-third transistor, where the sixty-third transistor has
a gate terminal electrically connected with a fifth node,
a source terminal electrically connected with the sec-
ond low-frequency signal source, and a drain terminal
electrically connected with the third node;

a sixty-second transistor, where the sixty-second transis-
tor has a gate terminal electrically connected with the
first node, a source terminal electrically connected with
the fifth node, and a drain terminal electrically con-
nected with the first constant-voltage negative potential
source;

a sixty-first transistor, where the sixty-first transistor has
a gate terminal and a source terminal both of which are
electrically connected with the second low-frequency
signal source and a drain terminal electrically con-
nected with the fifth node;

a thirty-third transistor, where the thirty-third transistor
has a gate terminal electrically connected with the third
node, a source terminal electrically connected with the
output terminal, and a drain terminal electrically con-
nected with the first constant-voltage negative potential
source; and

a forty-third transistor, where the forty-third transistor has
a gate terminal electrically connected with the third
node, a source terminal electrically connected with the
first node, and a drain terminal electrically connected
with the second constant-voltage negative potential
source; and

the first constant-voltage negative potential source being
higher than the second constant-voltage negative
potential source.

2. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein in the first-stage GOA unit of the gate-drive-on-
array circuit, the gate terminal of the eleventh transistor is
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electrically connected with a start signal terminal and the
source terminal is electrically connected with the start signal
terminal.

3. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein in the second-stage GOA unit of the gate-drive-on-
array circuit, the gate terminal and the source terminal of the
eleventh transistor are both electrically connected with the
start signal terminal of the circuit.

4. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein in the third last stage, the second last stage, and the
last stage GOA units of the gate-drive-on-array circuit, the
gate terminal of the forty-first transistor is electrically con-
nected with the start signal terminal.

5. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein the source terminal of the forty-first transistor of the
first down-pull portion is electrically connected with the
second constant-voltage negative potential source.

6. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein the gate terminal of the fifty-fifth transistor of the
down-pull holding portion is electrically connected with the
drive output terminal; the down-pull holding portion further
comprises a fifty-seventh transistor, where the fifty-seventh
transistor has a gate terminal electrically connected with a
drive output terminal of a second-anterior-stage GOA unit of
the Nth-stage GOA unit, the (N-2)th-stage GOA unit, a
source terminal electrically connected with the second node,
and a drain terminal electrically connected with the third
node.

7. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 6,
wherein the down-pull holding portion further comprises a
seventy-second transistor, where the seventy-second tran-
sistor has a gate terminal electrically connected with the
second node, a source terminal electrically connected with
the drive output terminal, and a drain terminal electrically
connected with the second constant-voltage negative poten-
tial source; and a seventy-third transistor, where the seventy-
third transistor has a gate terminal electrically connected
with the third node, a source terminal electrically connected
with the drive output terminal, and a drain terminal electri-
cally connected with the second constant-voltage negative
potential source.

8. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein the first low-frequency signal source and the second
low-frequency signal source are two low-frequency clock
signal sources having opposite phases.

9. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 8,
wherein low potentials of the high-frequency clock signal,
the first low-frequency signal source, and the second low-
frequency signal source are less than the second constant-
voltage negative potential source.

10. The gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors as claimed in claim 1,
wherein the gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors is a gate-drive-on-array
circuit for indium gallium zinc oxide (IGZO) thin-film
transistors.

11. A gate-drive-on-array (GOA) circuit for use with
oxide semiconductor thin-film transistors, comprising mul-
tiple stages of cascaded GOA units, wherein, with N being
a positive integer, the Nth-stage GOA unit comprises an
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cally connected with the first low-frequency signal
source, and a drain terminal electrically connected with
the second node;

13

up-pull control portion, an up-pull portion, a down-transfer
portion, a first down-pull portion, a bootstrap capacitor
portion, and a down-pull holding circuit portion;

the up-pull control portion comprising an eleventh tran-
sistor, where the eleventh transistor has a gate terminal
electrically connected with a drive signal terminal of a
second-anterior-stage GOA unit of the Nth-stage GOA
unit, the (N-2)th-stage GOA unit, a source terminal
electrically connected with an output terminal of the

a fifty-fifth transistor, where the fifty-fifth transistor has a
gate terminal electrically connected with the first node,
a source terminal electrically connected with the sec-
ond node, and a drain terminal electrically connected
with a third node;

a sixty-fourth transistor, where the sixty-fourth transistor

second-anterior-stage GOA unit of the Nth-stage GOA 10 h te terminal clectricall ted with the first
unit, the (N-2)th-stage GOA unit, and a drain terminal las afga ¢ terima elec ricatly connected Wi | le s
electrically connected with a first node; ow-frequency signal source, a source terminal electri-
the up-pull portion comprising a twenty-first transistor, cally connected \,Vlth th? second l.ow-frequency 51g1.1a1
where the twenty-first transistor has a gate terminal source, and a drain terminal electrically connected with
electrically connected with the first node, a source 15 t.he thlr.d node;. . . .
terminal electrically connected with a high-frequency a sixty-third tr.an51st0r, Where the smty-thlr@ transistor has
clock signal, and a drain terminal electrically connected a gate terminal electrically connected with a fifth node,
with an output terminal; a source terminal electrically connected with the sec-
the down-transfer portion comprising a twenty-second ond low-frequency signal source, and a drain terminal
transistor, where the twenty-second transistor has a gate 20 electrically connected with the third node;
terminal electrically connected with the first node, a a sixty-second transistor, where the sixty-second transis-
source terminal electrically connected with the high- tor has a gate terminal electrically connected with the
frequency clock signal, and a drain terminal electrically first node, a source terminal electrically connected with
connected with a drive output terminal; the fifth node, and a drain terminal electrically con-
the first down-pull portion comprising a forty-first tran- 25 nected with the first constant-voltage negative potential
sistor, where the forty-first transistor has a gate terminal source;
electrically connected with an output terminal of a a sixty-first transistor, where the sixty-first transistor has
third-posterior-stage GOA unit of the Nth-stage GOA a gate terminal and a source terminal both of which are
umt, .the (N+3)th-stage.GOA unit, a drain terminal electrically connected with the second low-frequency
electpcally cognected with the ﬁrs.t node, and a source 30 signal source and a drain terminal electrically con-
te@lnal electrically connected with the output termi- nected with the fifth node:
nal, . . . . a thirty-third transistor, where the thirty-third transistor
the bootstrap capacitor portion comprising a capacitor, . . . .
where the capacitor has an end electrically connected has a gate terminal e?lectrlcall}{ connected with thf: third
with the first node and an opposite end electrically 35 node, a source terminal ele.ctncall.y connecte.:d with the
connected with the output terminal; output te.rmlnal, and a drain terminal elecFrlcally con-
the down-pull holding portion comprising: a forty-second nected with the first constant-voltage negative potential
transistor, where the forty-second transistor has a gate source; and
terminal electrically connected with a second node, a a forty-third transistor, where the forty-third transistor has
source terminal electrically connected with the first 40 a gate terminal electrically connected with the third
node, and a drain terminal electrically connected with node, a source terminal electrically connected with the
a second constant-voltage negative potential source; first node, and a drain terminal electrically connected
a thirty-second transistor, where the thirty-second tran- with the second constant-voltage negative potential
sistor has a gate terminal electrically connected with source; and
the second node, a source terminal electrically con- 45  the first constant-voltage negative potential source being
nected with the output terminal, and a drain terminal higher than the second constant-voltage negative
electrically connected with a first constant-voltage potential source;
negative potential source; wherein in the first-stage GOA unit of the gate-drive-on-
a fifty-first transistor, where the fifty-first transistor has a array circuit, the gate terminal of the eleventh transistor
gate terminal and a source terminal both of which are 50 is electrically connected with a start signal terminal and
electrically connected with a first low-frequency signal the source terminal is electrically connected with the
source and a drain terminal electrically connected with start signal terminal;
a fourth node; wherein in the second-stage GOA unit of the gate-drive-
a fifty-second transistor, where the fifty-second transistor on-array circuit, the gate terminal and the source ter-
has a gate terminal electrically connected with the first 55 minal of the eleventh transistor are both electrically
node, a source terminal electrically connected with the connected with the start signal terminal of the circuit;
fourth node, and a drain terminal electrically connected wherein in the third last stage, the second last stage, and
with the first constant-voltage negative potential the last stage GOA units of the gate-drive-on-array
source; circuit, the gate terminal of the forty-first transistor is
a fifty-third transistor, where the fifty-third transistor has 60 electrically connected with the start signal terminal;
a gate terminal electrically connected with the fourth wherein the first low-frequency signal source and the
node, a source terminal electrically connected with the second low-frequency signal source are two low-fre-
first low-frequency signal source, and a drain terminal quency clock signal sources having opposite phases;
electrically connected with the second node; wherein low potentials of the high-frequency clock signal,
a fifty-fourth transistor, where the fifty-fourth transistor 65 the first low-frequency signal source, and the second

has a gate terminal electrically connected with a second
low-frequency signal source, a source terminal electri-

low-frequency signal source are less than the second
constant-voltage negative potential source; and
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wherein the gate-drive-on-array circuit for use with oxide
semiconductor thin-film transistors is a gate-drive-on-
array circuit for indium gallium zinc oxide (IGZO)
thin-film transistors.
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